Introduction
City governments are increasingly recognised as pivotal to numerous multilateral agendas set to shape the future of international affairs. A global recognition of the centrality of the "urban" in world affairs has in the past few years become tangible from a dedicated United Nations Sustainable Development Goal (SDG) on cities, to a spotlight role in climate action in the post-Paris Agreement roadmap on climate change, to disaster response, financing development and not least a dedicated UN "new urban agenda" issued in Quito, Ecuador at the end of 2016. The principal means by which city governments have themselves sought to participate in these global governance processes are through what has been called "transnational municipal networks" (TMNs): formalised associations of city governments working to solve collective urban, and very often broader, problems.
1 Meanwhile, it is now well recognised in literatures from political economy to geography, anthropology and even the built environment, that city economies constitute the principal circuitry that structures the world economy, as urban settlements serve as global "command and control" centres for international capital flows, linchpins of global logistics and gateways to national, regional and global markets. 2 Yet, do these two global functions of cities act in isolation, or might there be a more explicit political-economy of city participation in global governance networks? Seeking to link political collaboration to economic networking-two areas often studied separately in both International Relations (IR) and urban studies-we aim with this study to offer some preliminary considerations as to this possible overlap.
Cities as agglomerations of globally-connected, networked and competing private sector entities 3 have largely been studied as a separate phenomenon from city governments as participants in global governance. 4 Yet bridging this gap may provide new insight on the economic foundations of why city governments seek to solve global problems. As globalisation allows cities to break away from the fate of their national economies, city economies increasingly form nebulous networked connections to compete nationally, regionally and globally. 5 Firms, particularly transnational corporations, are the principal actors within cities that accumulate and redirect international capital flows, all of which takes a distinctly networked form and ultimately produces economic power outcomes for a city. On a global scale, the city economies which these firms operate through can collectively be arranged by the relative economic power they possess within a larger global city hierarchy, in which a higher position is theorised to influence city growth, the specialised roles developed by cities and other political-economic outcomes occurring at the city-level. 6 The cities sitting atop this hierarchy constitute command and control centres as they maintain the greatest relative economic weight and network centrality, and are thought to contribute to a new geography of economic centrality and marginality. 7 In the phenomenon of city participation in global governance, local governments have been the principal actors of interest and TMNs have been key organising structures of these city-based coalitions of interest. 8 TMNs are non-governmental organisations whose membership is comprised of city governments, and whose function is to facilitate the exchange of governance-related knowledge and resources among members to solve governance-related problems. 9 Whilst not exclusively "transnational", as the majority of city networking globally is still of a national nature (with groups like the US Conference of Mayors), 10 we focus explicitly on "transnational" municipal networks to put an even clearer emphasis on the linkages between the political and economic structuring of global affairs. Many emergent TMNs focus specifically on the governance area of environmental protection, given the advent of climate change.
11 Participation in these networks is consequential for cities, as cities with a higher degree of participation in them are shown to experience higher performance in the implementation of a range of local policies. 12 Globalisation also enables city governments to participate in a range of diplomatic matters alongside entities from higher levels, or layers, of government, in what has been referred to as paradiplomacy or multilayered diplomacy. 13 With growing numbers of city-to-city collaborations sprawling in recent decades, city networks are an increasingly common mechanism for global governance arenas including environmental protection, health and income inequality.
14 The corporate, private sector-centric networks that animate the global city hierarchy and the public sector-centric networks of TMNs involve largely different entities within cities. How then, might they be connected? Lee suggests that cities which have relatively higher power in the global economy are more likely to join TMNs. 15 This then bears the question: is the participation of cities in global governance via TMNs shaped and stratified by economic power?
Focusing on two particular countries offers a relevant empirical setting in which to investigate this question. It also testifies to a growing practical policy interest on the dynamics and possibilities of "city diplomacy" in governments the world over. In 2016, the authors were commissioned by the UK Government Office for Science (GO Science) to conduct research on the role of cities in global governance and economy via international networks, specifically observing cities in the UK and China. The comparison emerged not just as a function of national interest, but also as recognition of the well-established tradition of city diplomacy writing, and TMN discussion, in Chinese academic circles-thus drawing on an international context of both particular global relevance as much as well-established 10 practice. The results of that "GO Science" review showed that UK and Chinese cities are rapidly becoming well-represented among the larger population of European and East Asian cities, respectively, participating in such networks. 16 This broadly reflects how city-level international networking across the public and private sector has steadily increased among cities in the UK 17 and in China   18 since the 1980s. The same is true for British and Chinese cities with regard to TMN participation in the past decade 19 and their positioning in the global city hierarchy. 20 These similarities in increased city-level involvement on the world stage hold for both the UK and China despite obvious differences: a parliamentary versus one-party authoritarian system of government, a free market versus state capitalist economic system, a relatively small versus large population, and embeddedness in the centuries-old global connectivity of the western European region versus the relatively recent Chinese reemergence onto the world stage.
Studying British and Chinese cities, then, offers an opportunity to analyze a sample that is comparable in both their participation in TMNs and in economic networks, and is also diverse given the difference in national political systems underpinning this city diplomacy activity. In the following sections, we use the concepts of structural forces and multilevel governance to approach hypothesising the potential relationship between city government participation in TMNs and the position of city economies in the global city hierarchy.
Structural Forces and TMNs
In approaching a theoretical understanding of the relationship between TMN membership and economic forces, we must first acknowledge both the limitations surrounding city government entry to TMNs and the motivations of city government actors themselves. This is illustrated here through framing interviews conducted at the outset of this study with representatives of perhaps three of the most well-known TMNs on an international scale-the C40 Cities Climate Leadership Group (C40), ICLEI-Local Governments for Sustainability, and United Cities Local Governments (UCLG)-as well as a "deeper dive" in a Chinese case as represented by Wuhan with interviews with the Wuhan Development and Reform Commission. The three TMNs in question here span salient global governance subject areas from economic development to environmental protection, and offer insight as to the structural limitations of new member entry. C40 Cities have been widely acknowledged as a key driver in cities' contribution to global response to climate change. ICLEI has a well-established presence in the practice and literature around environmental sustainability. UCLG has been a key gateway for local governments to engage with the UN system, holding special consultative status as well as leading on a wide set of city-based transnational campaigns such as the one that led to the establishment of a "cities" Sustainable Development Goal. The Chinese city of Wuhan, Hubei Province, is a member of C40, and its membership is facilitated through the Wuhan Development and Reform Commission, which offers an initial look at the city government perspective of TMN participation from a Chinese perspective-an angle still widely under-researched despite the growth of Chinese city membership in TMNs.
Interviews indicate that only membership in C40 involves economic criteria, while entry to UCLG and ICLEI do not involve such criteria. Specifically, the main pool of C40 city membership is "mega-cities", the criteria for which is that a potential member city must currently, or be projected by 2025 to have, a minimum city (metropolitan area) population of 3 million (10 million), be among the top 25 global cities ranked by current gross domestic product output at purchasing-power parity, and set a target to reduce greenhouse gas emissions. Cities may apply to join or be invited to join by any of the three TMNs, the likelihood of getting accepted to or invited by C40 being lower than for ICLEI or UCLG, given the aforementioned restrictions. Member city attendance at official events are required for C40 members, not necessarily required for ICLEI and UCLG, and is a key deliverable of membership benefits in all three TMNs. ICLEI only requires members be committed to sustainability, and UCLG only "expects" members to be familiar with the UCLG constitution, which lays out principles of good governance. As of 2016, C40 has over 80 member cities, and UCLG and ICLEI both have over 1,000. While C40 member cities would by design be expected to rank highly in the global city hierarchy, they are in the minority by comparison to the larger population of UCLG and ICLEI member cities. For the vast majority of these cities, then, entry to TMN membership is not restricted by certain economic criteria a priori by the TMNs (UCLG and ICLEI) themselves.
These interviews did not confirm or deny if cities have previously been offered membership but declined. The Wuhan Development and Reform Commission indicated that the motivation to join C40 was twofold: to learn from other cities on how to implement low carbon and energy-saving infrastructure without sacrificing robust economic growth, and to share their own experience in low carbon planning with other cities. This is reflective of Lee's contention that city governments collaborate with one another both in order to gain desired knowledge from other experienced city governments or to share their own experience in order to gain reputational benefits.
21 City governments joining TMNs, then, is a combination of both structural forces and the agency of city government actors.
Gidden's structuration theory holds that in social systems, human actors interact with one another and with institutions to reproduce or remake what is already made, from social practices to wealth to political power. In so doing, actors are both enabled to act and constrained by structures, or sets of rules and resources, where rules involve norms and law under which actors live, and where resources involve wealth and other material power to which actors have varying access. A duality exists between structure and agency such that the motives of and knowledge possessed by actors can influence the extent to which structures enable or constrain them. For example, the expanse or limit of an actor's knowledge may enable or constrain their action. In the current capitalist world economy, a key structural principle is the differential access to resources and the varying economic power outcomes produced therein at the actor level. Both structural constraints and the actions of actors interact to create conditions and consequences that affect the options available to others. This can also manifest itself in the form of zero-sum power scenarios, where one person's enabling can be another's constraint, and vice versa.
22
The global economy and local private sector participants in it operate in a similar way given the competitive nature of market participation, though it is largely not zero-sum. The level of access which a given city's firms have to global capital flows better enables them to compete, which is determined by a matter of both structural forces and agentic action. Goss and Lindquist use structuration theory to explain the talent acquisition aspect of this equation, arguing that within international labour migration, a combination of structure and agency explain the conditions by which a potential labour migrant and corresponding overseas employer are brought together. Larger structural forces of supply and demand in the labour market may enable or constrain the labour migrant in their job search, but the migrant also has the agency to utilise what knowledge and resources they have to explore the market, which may include using international social networking to their advantage. 23 Similarly, a combination of larger market forces and firmlevel knowledge and resources can determine access to global capital flows that enable firms to better compete. Of interest to this study is how such economic power outcomes in a city's private sector influence city government actors.
The theoretical tradition surrounding the global city hierarchy suggests that position in the hierarchy influences a city's economic growth potential, the power it commands in markets and political-economic outcomes that involve city government actors. 24 One such outcome, we contend, is city government entry into TMNs, which may theoretically occur through the following process. Individual city government leaders choosing to apply to join a TMN or choosing to accept an invitation to join a TMN require the motivation, capacity and the opportunity to do so, conditions which are influenced by exogenous global economic forces. The global city hierarchy emerged from and is situated in the post-1970s era of accelerated and expanded global financial and information flows, in which the more integrated into these flows a city economy is, the more local private sector growth and urbanisation can be expected to occur. 25 The resultant local implantation of global economic processes allows both local private sector growth and new international commercial connections to be made. 26 City governments attempt to maximise this growth by building a range of international relationships needed to provide access to foreign export markets and trade shows, as well as foreign investment attraction opportunities.
27
Concomitant with this globalisation-induced local economic growth is accelerated urbanisation, 28 which brings both greater population-related problems and increased government capacity to deal with them. That is, the larger tax base associated with a larger population size grants local governments greater departmental funds and human resources needed to seek solutions beyond the domestic scale.
29
It is the resultant knowledge-and resource-seeking behaviour in city government leaders on the international scale that leads to joining TMNs, 30 motivated by the prospect of obtaining governance knowledge to better solve these problems, as well as gaining the reputational benefits of sharing their own knowledge, 31 as shown in the case of Wuhan. Lastly, the international networking carried out by city government officials to maximise economic growth increases the likelihood of being exposed to knowledge of and/or gaining personal connections with international bodies such as TMNs, thus increasing the opportunity to join a TMN. The conditions of city government motivation, capacity and opportunity to join TMNs are thus influenced by global economic processes, and are understood to be more likely to occur as the level of a city's integration into the global economy increases. Given that position in the global city hierarchy can be understood as an approximation of this integration, we posit that the higher position a city's economy occupies in the global city hierarchy, the more likely the city's government is to join a TMN. Per structuration theory, city government actors are "enabled" via these structural forces to join TMNs as well as conversely "constrained" to the extent that such forces are not present, which also collectively constrains the diversity of TMN membership. With this conceptualisation in mind, the next section discusses potential variables for testing this relationship.
Multilevel Governance and City Networks
A direct approach to testing the relationship between UK and Chinese city government memberships in TMNs and the position of their economies in the global city hierarchy would be to take city participation in TMNs as a dependent variable and measure the strength of association with a measure of position in the global city hierarchy as an independent variable. However, a stronger test of this association would include as an additional independent variable an alternative form of international city government networking that also is expected to be positively associated with position in the global city hierarchy. This would show if city government TMN membership is more driven by economic forces associated with the global city hierarchy than it is by other city government-led international networking activities associated with global economic forces. A suitable alternative form of networking would be international sister city relationships, which are city government-led dyadic relationships between city governments of different countries that involve economic, cultural, educational and other exchanges, but do not represent global governance to the extent that TMN membership does. Like TMN memberships, relatively higher numbers of international sister city relationships maintained by a given city government are also understood to be associated with greater integration into the global economy and therefore a higher position in the global city hierarchy. 32 The deeper structural differences between TMNs and sister city relationships offer empirically important details to consider when performing the proposed test, for which the concepts of scale and multilevel governance offer insight. Scalar analysis in extant urban studies literature organises the world into a hierarchy of spatial scales-local, regional, national, etc.-which defines the capacity for certain actors to act. While TMNs facilitate networking among city governments, they also cooperate with national-scale civil society organisations as well as other TMNs to advance mutual goals, thus penetrating through several scales, from the local to the regional, national and supranational levels. 33 The activities of sister city relationships, on the other hand, largely do not penetrate into scales above the city-level.
More importantly, and beyond matters of scale, Taedong Lee 34 argues that the international activities of city governments can be analyzed in the context of Hooghe and Marks'
35 Type I and Type II multilevel governance: in Type I, local governments do not intersect or horizontally collaborate with one another in their activities, but rather only report upward to their respective higher governments at the state/provincial-and/or nation-level, and in Type II, there are a large number of jurisdictional levels designed around specific tasks, where local 32. Chu, "Foreign-Related Activities", op. cit.; Jacques De Villiers, "Success Factors and the City-to-city Partnerships Management Process -from Strategy to Alliance Capability", Habitat International, Vol. governments intersect horizontally and collaborate in their activities. Lee suggests that in Type II governance, city governments form networks to address such specific issues as climate change, operating outside the jurisdictional hierarchy of the territorial nation-state, which provides the conditions where environmental TMNs such as C40 come into being. 36 TMNs are thus classified as Type II multilevel governance, distinctive by local government actors directly intersecting via TMN membership, where there is horizontal collaboration within the same scale, and not being beholden to higher levels of sovereign government. Also through this framework, international sister city relationships may be understood as Type I multilevel governance, as they involve non-intersecting local governments and are subservient to higher tiers of sovereign government. Specifically, international sister city relationships are normally established via memorandum of understanding, and in addition to cultural and educational exchanges, they often involve commercial relationships and capacity building exchanges for urban governance areas such as economic development and environmental protection, 37 but remain dyadic and are normally subservient to hierarchal jurisdictions of government, not extending beyond the scale of city-level. For example, city A maintains separate sister city agreements with cities B and C, each of which involve direct bilateral interactions, however no interaction takes place between cities B and C. In this respect, international sister city relationships do not involve intersection between local governments beyond the dyadic form. This is particularly true in China, where city diplomacy is argued to be a mere extension of state-level foreign policy.
38 Some rare exceptions however, such as Shenzhen's sister city university network, blur these lines-in 2014 Shenzhen established a network among the universities of its existing international sister cities ("Shenzhen International Friendship City University League"). International sister city relationships are by these means conceptually distinguishable as Type I multilevel governance from TMNs as Type II multilevel governance. Further, while there exists a finite number of TMNs which city governments can join, international sister city relationships can exist in far greater numbers. 
39 Lastly, the above conceptual distinction of intersecting versus non-intersecting local governments has important implications for the posited relationship between TMNs and the global city hierarchy. Literature on the global city hierarchy notes that the inter-firm and corporate office networks among cities-that act as the circuitry of global capital flows and determine economic power outcomes in the global city hierarchy-are laterally intersecting, allowing several overlapping connections. 40 Being that TMNs involve intersecting local governments of this sort as opposed to the dyadic non-intersecting connections of sister city relationships, TMNs are more similar to the network structure that comprises the global city hierarchy than are sister city relationships. While both TMNs and sister city relationships are understood to be positively associated with local integration into the global economy, it may be conceptually expected that TMNs should maintain a closer association with the global city hierarchy than does sister city relationships. With these conceptual nuances in mind, we proceed to formulating a formal test of these ideas.
Testing TMN Participation and Global City Hierarchy
The question of the hypothetical relationship between city government participation in global governance networks and the global city hierarchy can now be refined as follows: are cities involved in global governance, represented here by UK and Chinese city memberships in TMNs, positively associated with the global city hierarchy? And is this city government membership in TMNs more strongly associated with the global city hierarchy than it is with UK and Chinese international sister city relationships? This can be tested for by identifying appropriate measures of the global city hierarchy and testing them as independent variables against TMN memberships and sister city relationships as dependent variables, respectively. Extant literature measures position in the global city hierarchy with city-level economic data and makes inferences therein on the relative power and roles of city economies around the world. 41 One means of measuring position in the global city hierarchy is the number of transnational corporation headquarters within a given city, 42 and the Globalization and World Cities (GaWC) dataset "Global Command and Control Centers"
43 offers just such a measure for a collection of world cities in 2009, including cities in the UK and China. These measures are not to be confused with those which Neal suggested to simply be weighted counts of firms in cities. 44 Given that cities with a higher position in the global city hierarchy are more likely to join TMNs, 45 this study hypothesises that for UK and Chinese cities in the GaWC "Global Command and Control Centers" dataset, TMN memberships will have a stronger positive association with the number of corporate headquarters than with sister city relationships (H1).
A more nuanced form of measuring position in the global city hierarchy is through connectivity to and centrality within economic networks among cities, such as corporate office networks among advanced producer service firms.
46 This is a distinctly "relational" approach such that it reflects the relative network power each city has in relation to others within a finite network, 47 directly measuring the relative network strength of cities, as opposed to individual counts of corporate headquarters. Ni et al. 48 and Taylor 49 offer measures matching these criteria of the gross global network connectivity (GNC) via corporate office networks for a collection of Chinese and UK cities, respectively, for the year 2009. The nodes in these inter-city private sector networks have laterally intersecting, overlapping connections 50 and are thus more structurally similar to the intersecting city governments within TMNs than to the dyadic relationships among sister cities. Following the logic that cities with a relatively higher position in the global city hierarchy are more likely to join TMNs, 51 that GNC represents position in the global city hierarchy, and that TMNs are more structurally similar to corporate office networks than are sister city relationships, this study hypothesises that for Chinese and UK cities in Ni et al. and Taylor's datasets, respectively, 52 TMN memberships will have a stronger positive association with GNC than with sister city relationships (H2).
That the traditional centres of city-based global economic power, New York and London (NYLON), coexist with the newly emergent power of the Chinese city triad of Beijing, Shanghai and Hong Kong 53 warrants attention to how these core centres of power may relate to the city government networking of interest to this study. To that effect, Ni et al. and Taylor's datasets also offer "NYLON" and "triad" measures, which represent each UK and Chinese city's relative concentration of connections to NYLON and to the Chinese triad, respectively, as a proportion of 44 GNC. 54 Leading world city economies tend to be highly connected to both NYLON and triad, 55 which may similarly be expected of cities with relatively higher positions in the global city hierarchy. In this case, the hypothesised association between TMN membership and GNC (H2) may also be expected to articulate itself in terms of connectivity to NYLON and triad. Accordingly, this study hypothesises that for Chinese and UK cities in Ni et al. and Taylor's datasets: TMN memberships will have a stronger positive association with NYLON than with sister city relationships (H3), and TMN memberships will have a stronger positive association with the Chinese triad than with sister city relationships (H4).
Data and Methods
Data on the year 2009 is selected because it is the most recent year for which two different measures of position in the global city hierarchy for a consistent sample of UK and Chinese cities can be obtained from extant literature. That is, only for 2009 is there both GNC measures 56 and command and control measures 57 for a sample of the same UK and Chinese cities. While the command and control measures also offer 2012 data in addition to 2009 data for UK and Chinese cities, using the 2012 data would obviate the additional inclusion of GNC measures, sacrificing diversity in the dataset. The resultant data used thus maximises the completeness and diversity of economic measures included for analysis as independent variables, and the explanatory value offered by the analysis. Further, notwithstanding global economic changes which have occurred since 2009, both sister city relationships and city government membership in TMNs-our dependent variables-have since increased in number, 58 and thus results obtained from a 2009 sample can be understood as more, not less, relevant to the present day.
Two different datasets are used to test H1 and H2 through H4, the descriptive statistics for which are shown in Table 1 below. The first dataset used to test H1 is the aforementioned GaWC dataset on "Global Command and Control Centers" 59 which offers the number of headquarters from the Forbes "Global 2,000" database of the world's largest 2,000 public corporations for 416 cities in 2009, for which the data on 20 UK cities and 33 Chinese cities specifically are extracted and used in this study. This independent variable is shown in Table 1 as "HQs", representing the number of corporate headquarters located in each city as count data, and as listed under each subheading-UK and Chinese cities combined, and UK and Chinese cities separately. A given sample city on average has between two and four HQs as shown by the means, far from the high end of the full range, reflecting the stratification of economic power among these cities. The second dataset, which is used to test H2 through H4, is from Ni et from Taylor, 60 which cover data on the intercity office links of 175 advanced producer service firms across 525 cities in 2008. Taylor provides three separate measures for a list of 17 UK cities, and Ni et al. provides the same measures for 21 Chinese cities. These three measures are (a) global network connectivity, shown as "GNC" in Table 1 , which is calculated by aggregating the intercity office links of advanced producer service firms, (b) the relative concentration of office connections to New York City and London comprised within each city's GNC, shown as "NYLON" below, and (c) the relative concentration of office connections to Beijing, Shanghai and Hong Kong within each city's GNC, shown as "Triad" below. These three independent variables are represented by continuous data. The raw measure of GNC ranges in value from 4,000 to over 96,000, and to improve inference as well as fit values within the tables, all GNC values are equally divided by 100,000, which does not sacrifice explanatory value in the statistical analysis. NYLON and triad measures were not changed from their raw form, and they represent proportional values in which the highest possible value for either is 1 and the lowest is -1, where a value of over or under zero represents the "degree of over-linkage [or] under-linkage" 61 , respectively, to those power centres. For example, the mean NYLON value for Chinese cities is 0.12, suggesting that Chinese sample cities tend to be only moderately overlinked to New York and London, or in general terms that they tend to have a moderate level of connectivity to these cities. As with HQs, the averages for GNC, NYLON and triad are much closer to the lower than the higher end of their respective ranges, again reflecting the stratification of power and centrality in these city economies. Of note, the values for GNC-as well as the NYLON and triad measures derived from GNC -are not completely independent of one another given that it is a network specification. However, their co-dependence is attenuated by the large sample size of 525 cities from which they were drawn and does not threaten inference in the analysis. As with the other datasets, the descriptive statistics for each of the dependent variables, TMN memberships and sister city relationships, are broken down in Table 1 by UK and Chinese cities combined, and UK and Chinese cities separately.
The "TMN Memberships" column in Table 1 accounts for the UK and Chinese member cities of C40, ICLEI and UCLG within each dataset, and the "Sister Cities" column accounts for the total international sister city relationships for each of the UK and Chinese cities within each dataset, all of which are represented as count data. While membership across three different TMNs are accounted for, the range for TMN memberships show that at most, cities in the datasets have two overlapping memberships at most, and that no one city is a member of all three. The means shown for TMN memberships reflect that most cities in the datasets have membership of either one TMN or none, which allows for inference on cities that have some membership versus none, or per our structuration approach, those enabled versus constrained. These TMNs were selected on the basis that they are "global" and not regionally restricted, such that both Chinese and UK cities are eligible to join them. In order to ensure that all sister city relationships accounted for in the datasets represented both position in the global city hierarchy and Type I multilevel governance, online records of the interactions of all sister city 60. Ni, Yue and Huang, op. cit.; Taylor, "UK Cities", op. cit. 61. Peter J. Taylor, "Introduction: Key Country and Sub-regional Connectivity Profiles", in Taylor, Ni, Derudder, Hoyler, Huang and Witlox, Global Urban Analysis, op. cit., p. 199. dyads covering all years of each relationships' existence were checked for (a) the presence of annual personnel exchanges involving private sector representatives carrying out commercial interactions such as import/export sales and/or direct investments; and (b) the absence of direct collaborations with other sister city dyads, in which approval and oversight of each city's international sister city activity took place under the auspices of a higher tier of government. All cities included in the sample were confirmed to meet these criteria.
TMN and sister city values are not shown in Table 1 for the UK and Chinese cities under NYLON and triad because Ni et al. and Taylor derived the NYLON and triad values from the GNC values of the same sample of UK and Chinese cities. C40 is comprised of over 80 member cities from 45 countries, 1 of which is a UK city, and 7 of which are Chinese cities. ICLEI is comprised of over 1,000 member cities, 5 of which are UK cities, and 3 of which are Chinese cities. UCLG is comprised of over 1,000 member cities, 2 of which are UK cities, and 25 of which are Chinese cities.
The data on TMN membership and on sister city relationship used as dependent variables to test the hypotheses are count data, and there is overdispersion present in the distribution of both variables. To account for overdispersion, a negative binomial generalised linear model (GLM) is used. The negative binomial model assumes Y i follows a negative binomial distribution with mean μ i and dispersion parameter ϕ. The model to test for association between the mean number of and the covariates of interest can be written as given in model (1) below, where μ i is the mean number of TMN memberships or sister city relationships and the x ij are the covariate values for city i. In the case of dispersion parameter ϕ = 1, this model reduces to the standard Poisson regression model. Through the dispersion parameter φ, the negative binomial model can account for greater variability in the response compared to the standard Poisson model, which yields more accurate inferences.
To test H1, corporate headquarters (HQs) and sister city relationships are regressed as independent variables against the dependent variable of TMN memberships. This is done separately for both the UK and Chinese cities combined, the UK cities alone, and the Chinese cities alone for reference purposes. To find support for H1, TMN memberships must maintain a stronger positive and significant association with HQs than it does with sister cities.
To test H2, TMN memberships as a dependent variable is regressed on GNC and the number of sister cities, and as with H1, this is done separately for both the UK and Chinese cities combined, the UK cities alone, and the Chinese cities alone. To find support for H2, TMN memberships must maintain a stronger positive and significant association with GNC than it does with sister cities. To test H3, TMN memberships is regressed as a dependent variable on NYLON and the number of sister cities, and this is done separately for both the UK and Chinese cities combined, the UK cities alone, and the Chinese cities alone. To find support for H3, TMN memberships must maintain a stronger positive and significant association with NYLON than it does with sister cities.
To test H4, the TMN memberships as a dependent variable is regressed on triad and the number of sister cities, and this is done separately for both the UK and Chinese cities combined, the UK cities alone and the Chinese cities alone. In order to find support for H4, TMN memberships must similarly be found to have a stronger positive and significant association with triad than it does with sister cities. Accompanying each of the above four tests will also be four separate tests in which sister city relationships as the dependent variable is regressed against TMNs and, respectively, HQs, GNC, NYLON and triad as independent variables. This will allow for better inference on the relationship between sister city relationships and TMN membership.
Results and Discussion
In Tables 2-5 , the left-side portion shows results for TMNs as the dependent variable, and the right-side portion shows sister city relationships as the dependent variable. We will first discuss the results as they pertain to TMNs as the dependent variable. Table 2 shows that TMN memberships maintain a stronger positive and significant association with corporate headquarters than it does with sister cities, lending support for H1. Table 3 shows that TMN memberships maintain a stronger positive and significant association with GNC than it does with sister cities, lending support for H2. Table 4 shows that TMN memberships maintain a stronger positive and significant association with NYLON than it does with sister cities, lending support for H3. Lastly, Table 5 shows that TMN memberships maintain a stronger positive and significant association with triad than it does with sister cities, lending support for H4. While TMN memberships show a positive and significant association with both corporate headquarters and GNC, the strength of association with GNC is markedly greater. This is likely due to the fact that GNC measures are a direct approximation of network connections in the private sector, and thus as "relational" measures they offer the greater explanatory value for networked phenomena that Smith and Timberlake note. 62 Both cases provide evidence of a direct relationship between city government memberships in TMNs and the global city hierarchy. This relationship is further supported by the association which TMN memberships have with NYLON and with triad. That is, leading world city economies are highly connected to the NYLON and triad power centres, 63 extended here to position in the global city hierarchy, which are also shown to influence city government memberships in TMNs. Regarding sister city relationships as the dependent variable, shown on the right-side portion of the tables, all cases show that sister city relationships maintain a stronger positive association with TMN memberships than with, respectively, HQs, GNC, NYLON and triad. This is specifically the case in Chinese cities, and suggests that higher numbers of sister city relationships result from conditions that are present when a Chinese city government is a TMN member, but not conditions associated with position in the global city hierarchy. Parameters  3  3  3  3  3  3  df  2  2  2  2  2  2 Numbers in parentheses are standard errors. Levels of significance are denoted as follows: *p < .05, **p < .01, ***p < .001. 3  31  3  3  3  3  d f  2  2  2  2  2  2 Numbers in parentheses are standard errors. Levels of significance are denoted as follows: *p < .05, **p < .01, ***p < .001.
power in the global economy is thought to be positively associated with both TMN membership 65 and number of international sister city relationships. 66 The results suggest that the higher the position UK and Chinese city economies have in the global city hierarchy, the more likely they are to either be invited to become or to apply and be accepted for membership in TMNs. Thus, following the logic that a higher position in the global city hierarchy influences political-economic outcomes occurring at the city-level, 67 these results suggest that memberships of TMNs can be considered one such political-economic outcome, evincing a political-economy of city government participation in global governance. These same economic power foundations may also be explanatory of the global governance network participation of other European and East Asian cities, given that UK and Chinese cities are increasingly representative of European and East Asian city participants in such networks. 68 The results also lend support to the structuration theory interpretation of the relationship between TMN membership and the global city hierarchy. To recapitulate, city governments join TMNs when the conditions of motivation, capacity and the opportunity to join are present, and these conditions are fulfilled as a result of structural (economic) forces that both enable or constrain city government actors with regard to joining TMNs.
As global capital flows become more integrated into a city's private sector, city government actors build international relationships to assist economic growth associated with this integration. This growth results in accelerated urbanisation, bringing greater population-related problems to the city, in turn initiating city government knowledge-and resource-seeking behaviour to remediate those problems, which fulfils the condition of city government motivation to join TMNs. The population growth inherent to urbanisation adds a larger tax base, allowing more local government human and financial resources with which to participate in TMN activities, fulfilling the condition of city government capacity to join TMNs. International connections created by city government to maximise local economic growth also increases the likelihood of exposure to knowledge of or personal connections made with international bodies such as TMNs, thus fulfilling the condition of opportunity to join TMNs.
By way of this process and the conditions they fulfil, city government actors are thusly enabled by the structural forces of global economic integration to join TMNs, or conversely constrained to the extent that these forces of integration are not present, and thus do not enable the posited process. This can be interpreted as the specific type of enablement/constraint relation in structuration theory where the enabling of some actors acts as or contributes to the constraint of others, 69 manifested in this case by economic power outcomes strongly favouring highly competitive cities, and marginalising others. 70 Access to the global capital flows that allow for elevating position in the global city hierarchy is exclusive and competitive in nature, hence the stratification seen in the hierarchy. This exclusivity and the competitive outcomes therein act as a structural constraint on city governments, in that lower position in the hierarchy translates to the relative absence of the above driving structural forces, and ultimately lower likelihood of joining a TMN. This further constrains the collective body of TMN member cities to those who have relatively higher positions in the global city hierarchy, meaning that the landscape of cities participating in global governance may directly reflect this economic landscape of marginality. Lastly, multiple intersecting connections between citiesbeyond merely the dyadic form-defines the form of inter-city relations among the city governments within TMNs as well as among the city-based firms that animate the global city hierarchy. The concept of Type II multilevel governance was useful in revealing this structural similarity and should be utilised in future research on TMNs and other types of city networks.
Conclusion
Urban problems today are also global collective problems, 71 for which solutions are offered on the global platform of the TMN. Hence, as the global economic forces brought to bear by a city's private sector generate new problems which city government leaders must respond to, they increasingly turn to TMNs. Yet city participation in TMNs is not universal and appears stratified along economic lines. Extant literature highlights how the relative global economic power of cities is consequential for city government participation in global governance through TMNs, 72 and this study contributes new evidence to that end, but there is no doubt much need for more systematic inquiries into its effects and viability for cities the world over. In our limited sample, those UK and Chinese cities which rank higher in the global city hierarchy bear the problems of accelerated urbanisation while having greater capacity to manage them, and are able to utilise the international connections drawn by their massive private sectors to seek and share knowledge on the international scale. Thus, a higher position in the hierarchy of cities in the global economy increases the likelihood that these cities either be invited to become or to apply and be accepted for membership in TMNs.
Being that the UK and Chinese TMN member cities rank high on the global city hierarchy, they represent the echelon of cities that possess a disproportionate share of power and centrality in the global economy, which collectively contribute to a new global economic landscape of centrality and marginality. 73 If the collection of UK and Chinese cities participating in global governance via TMNs observed in this study are distinguished by this economic power, might the larger global landscape of economic centrality define TMN membership beyond the UK and China? If so, future studies should investigate this relationship, focusing on existing and new TMNs and other networked structures through which city governments participate in global governance. As such, we believe we have only begun to scratch the surface of a complex political-economic relationship that, thanks to the pervasiveness of cities in world affairs in an increasingly urbanised age, might in fact hold critical evidence as to the future and core dynamics currently affecting international affairs.
